Continuous cpidural anaesthesia is the most common anaesthetic technique used in obstetrics. However, the use of epidural catheters ale associated with complications. The insertion of the catheter may be associated with the presence of blood in the catheter or nerve root irritation, t-3 Recent data from our hospital documented a 30 per cent incidence of paresthesiae and a ten per cent incidence of blood retraining after insertion of an epidural catheter. 4 Various techniques have been used to reduce the incidence of these complications. The injection of l0 ml of a local anaesthetic s prior to the insertion of the epidural catheter decreased the incidence of blood vessel puncture and the ir~jection of 10ml of air 6 was shown to be associated with a decreased incidence of paresthesiae. However, both these techniques may introduce their own problems. The use of air during epidural anaesthesia has been advocated 7 but may prevent uniform spread of the block, and vascular air embolism may occur. 8 In addition, injection of 10 ml of a local anaesthetic agent, prior to insertion of the epidural catheter may cause systemic toxicity if injected intravascularly or subarachnoid block if the dura was punctured.
Methods
The intention of this study was to evaluate two types of catheters. We compared the commonly used 19-gauge Patten | epidural catheter (model No. 389300), which is made of nylon and has a blunt end and three side-holes near tt~e catheter tip, wi~h the 19 gauge Vas-Cath | epidural catheter (model no. ECC-19), which is made of clear polyurethane, with a radio opaque stripe and a blunt end with three side-holes near the tip. Both products were commercially available in Canada at the time of the study.
This study was approved by the Human Subjects Review Committee of the University of Toronto. Informed consent was obtained from each patient.
One hundred and fifty patien'cs in labour, who requested continuous epidural anaesthesia, were selected and randomly assigned to receive one of the catheters. The epidural space was identified using the loss of resistance technique with a 16 g Tuohy needle and a 5 ml syringe with less than 3 ml of air. The catheter was inserted before injection of local anaesthetic. The procedures in both groups were done by staff anaesthetists or fourth-year anaesthesia residents. The catheters were inserted 4-5 cm into the epidural space.
The ease of insertion of the catheter was judged by an independent observer for the presence or absence of resistance to insertion. There was only one observer for all the patients. This obseta, er also documented the presence or absence of brood return in the catheter and of paresthesia on insertion of the catheter. Blood return was tested for by checking for spontaneous return of blood and with negative pressure applied to the catheter. If the patients did not volunteer the symptoms of paresthesiae, the observer then asked the patient directly. In addition, the observer noted the occurrence of problems with the CAN X ANAESTH 1987 / 34:5 / pp459-61 catheter when used for repeated doses during the course of labour and delivery. The results were analyzed statiztically using binomial comparisons with a normal approximation.
Results
There were 75 patients in each group. There were no statistically significant differences in height, weight or panty between the two groups assessed (Table 1 ). The occurrence of blood return and paresthesiae associated with epidural catheter placement are shown in Table I1 . The incidence of paresthesiae was 44 per cent with the P0rtex | catheter and 24 per cent with the Vas-Cath | catheter (p < 0.008).
The patients in whom the Portex | cathelers were used received an average of 1.7-1.0 doses through the epidural catheter, This compares with 1.75 -1.1 for the Vas-Cath | catheters (p = NS). The duration of the epidural catheter retention in situ was 285 +-149 minutes for the Portex | catheters and 277 -149 minutes for the Vas-Cath | catheters.
There were no significant differences between the groups with respect to obstruction of the catheter for subsequent doses, kinking of the catheter or difficulties in removal.
Discussion
Transient neurologic deficits are known to occur after lumbar epidural analgesia. 9"m These symptoms might be secondary to trauma to nerve roots and blood vessels by the epidural catheter during insertion or removal. Our study compared two catheters, one nylon and the other high grade polyurethane. The polyurethane catheter felt much softer than the one made of nylon, The ease of insertion of the catheter and acceptability for repeat doses during labour and delivery was the same in both groups. The incidence of vascular eannulation of 12 per cent with the Portex | catheter and 6.7 percent with Vas-Cath | catheter (p = NS) is comparable with previous studiesJ '6 It is particularly important to note that the epidnral catheter was inserted before any local anaesthetic agent. This permitted us to inject the entire dose oF anaesthetic through the epidural catheter and thus test it for inadvertent vascular or subarachnoid placement. A tesl dose using 3 m] of 0.5 bupivicaine with 1:200,000 epinephrine was then administered.
No permanent neurologic sequelae occurred in our study but the decrease in the incidence of paresthesiae from 44 to 24 per cent was highly significant. Since the presence of paresthesiae might correlate with the occurrence of neurologie ~equelae and there appears to be no disadvantages to the polyurethane catheter, this catheter (Vas-Cath | is now our catheter of choice. The only major objection to the Vas-Cath | catheter was lack of clarity in the catheter due to the radio-opaque stripe. This has been corrected by the manufacturer and completely clear catheters are new available.
Previous reports to reduce the incidence of vessel puncture or paresthesia on insertion of the epidural catheter have suggested usln 8 either 10ml of local anaesthetic or air prior to insertion ef the catheter, s,6 Neither of these methods is without potential problems. By using an epidural catheter made of polyurethane, rather than nylon, this study has found a similar reduction of these complications.
It is important to limit the number of catheter insertions. If a second catheter is inserted near the site of a previous vessel perforation, then the risk of injecting local anaesthetic intraveascularly may be increased. This is one of the reasons why many authorities recommend giving a test dose through the catheter and injecting the remainder of the dose slowly, pausing every 5 mI in order to test for ays~.emic toxicity. ~ The appropriate use of teat doses remains controversial, and is not addressed in this study. The anaesthetist must remain vigilant for the possibility of inadvertent intravaseular or subarachnoid injection at the times of subsequent doses of iocl anaesthetic. 
